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(57) ABSTRACT

A synchronization control device for use 1n a TV system 1s
provided. The TV system includes a TV and a first electronic
device. The synchronization control device includes: a
microcontroller; a first detection apparatus, and a second
detection apparatus. The synchronization control device is
capable of detecting the power state of the TV and of the first
clectronic device using color image sensors to detect the
status of power indicators of the TV and of the first elec-
tronic device. When the power state of the TV 1s different
from that of the first electronic device, the microcontroller
controls a first infrared emitter in the first detection appa-
ratus to emit a infrared control signal to the TV to switch the
power state of the TV, so that the power state of the TV 1s
synchronized to the power state of the first electronic device.
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SYNCHRONIZATION CONTROL DEVICE
AND METHOD FOR USE IN TV SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This Application claims priority of Taiwan Patent Appli-
cation No. 106113251, filed on Apr. 20, 2017, the entirety of
which 1s incorporated by reference herein.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to TV systems, and, in
particular, to a synchronization control device and method
for use 1n a TV system.

Description of the Related Art

With the advancement of technology, set-top boxes have
seen wide use by many families. Set-top boxes are capable
of receiving video signals from different sources and dis-
playing the received video signals on TVs. When a user
wants to view a TV program, he or she has to separately turn
ofl the power to the set-top box and the TV. However, the
set-top box and the TV are usually equipped with different
remote controls, and may be installed on different positions.
Thus, the user is not capable of perceiving the power states
of set-top box and the TV at the same time. For example, 1n
a first scenario, the set-top box 1s turned on, but the TV 1s not
turned on, resulting in a black screen on the TV. In a second
scenar1o, the TV 1s turned on, but the set-top box 1s not
turned on, resulting 1n no signal to the TV. The atoremen-
tioned scenarios may be inconvenient for the user, resulting,
in poor user experience. In addition, very often when a user
turns ofl the TV system, he leaves either the TV or the
set-top box turned on, resulting 1n unnecessary power con-
sumption.

Accordingly, there 1s demand for a synchronization con-
trol device and method thereof for use 1n a TV system to
solve the aforementioned problems.

BRIEF SUMMARY OF THE INVENTION

A detailed description 1s given 1n the following embodi-
ments with reference to the accompanying drawings.

In an exemplary embodiment, a synchronization control
device for use 1 a TV system 1s provided. The TV system
includes a TV and a first electronic device. The synchroni-
zation control device includes: a microcontroller; a first
detection apparatus, and a second detection apparatus. The
first detection apparatus includes: a first color image sensor,
for detecting a first status of a first power indicator of the TV;
and a first infrared emuitter, for emaitting a first infrared
control signal to the TV to switch a first power state of the
TV. The second detection apparatus includes: a second color
image sensor to detect a second status of a second power
indicator of the first electronic device. The microcontroller
determines a second power state of the first electronic device
according to the second status of the second power 1indicator
of the first electronic device, and determines the first power
state of the TV according to the first status of the first power
indicator of the TV. When the first power state of the TV 1s
different from the second power state of the first electronic
device, the microcontroller controls the first infrared emitter
to emit the first infrared control signal to the TV to switch
the first power state of the TV, so that the first power state
of the TV 1s synchronized to the second power state of the
first electronic device.
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In another exemplary embodiment, a synchromzation
control method for use 1 a TV system 1s provided. The TV
system 1ncludes a TV, a first electronic device, and a
synchronization control device. The method includes the
steps of: utilizing a first color 1mage sensor of the synchro-
nization control device to detect a first status of a first power
indicator of the TV, utilizing a first infrared emitter of the
synchronization control device to emait a first infrared control
signal to the TV to switch the first power state of the TV;
utilizing a second color image sensor of the synchromzation
control device to detect the second status of a second power
indicator of the first electronic device; determining the
second power state of the first electronic device according to
the second status of the second power indicator of the first
clectronic device, and determining the first power state of
the TV according to the first status of the first power
indicator of the TV; and controlling the first infrared emitter
to emit the first infrared control signal to the TV to switch
the first power state of the TV when the first power state of
the TV 1s different from the second power state of the first
clectronic device, so that the first power state of the TV 1s
synchronized to the second power state of the first electronic
device.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more fully understood by
reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

FIG. 1 1s a schematic block diagram of a TV system 1n
accordance with an embodiment of the invention;

FIG. 2 1s a schematic block diagram of region 180 of the
TV system 1n accordance with an embodiment of the inven-
tion;

FIG. 3 1s a schematic block diagram 1n the region 180 of
the TV system in accordance with another embodiment of
the invention;

FIG. 4 1s a schematic block diagram 1n the region 180 of
the TV system 1n accordance with yet another embodiment
of the invention; and

FIG. 5 15 a flow chart of a synchronization control method
in accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The following description 1s of the best-contemplated
mode of carrying out the invention. This description 1s made
for the purpose of illustrating the general principles of the
invention and should not be taken 1n a limiting sense. The
scope of the invention 1s best determined by reference to the
appended claims.

FIG. 1 1s a schematic block diagram of a TV system 1n
accordance with an embodiment of the mvention. As 1llus-
trated 1n FIG. 1, the TV system 100 includes a TV 110, a first
clectronic device 120, and a synchronization control device
130. The first electronic device 120 may be a set-top box that
1s capable of receiving analog or digital video signals from
cables or terrestrial TVs, and performing corresponding
demodulation or video processing on the received analog or
video signals to generate an output video signal that 1s
transmitted to the TV 110 for display via a connection. The
first TV electronic device may also be a video recorder or a
multimedia player. For example, the aforementioned con-
nection may be a multimedia transmission cable (e.g. sup-
porting the HDMI or DisplayPort standards, but not limited),
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or a wireless communication connection (e.g
other wireless communication protocols).

The synchronization control device 130 1s configured to
synchronize the power states of the first electronic device
120 and the TV 110. For example, when a user wants to view
a'TV program on the TV 110, the user has to separately turn
on the power to the first electronic device 120 and to the TV
110. However, the first electronic device 120 and the TV 110
are usually equipped with different remote controls, and may
be disposed on different positions. Thus, the user 1s not
capable of percerving the power states of the first electronic
device 120 and the TV 110 at the same time. For example,
1in a first scenario, the first electronic device 120 1s turned on,
but the TV 110 1s not turned on, resulting 1n a black screen
on the TV 110. In a second scenario, the TV 110 1s turned
on, but the first electronic device 120 1s not turned on,
resulting 1n no signal to the TV 110. The aforementioned
scenarios may cause the user inconvenience, resulting 1n a
poor user experience. In addition, 1f the user wants to turn ofl
the TV system 100, the TV 110 or the first electronic device
120 may remain on, resulting in unnecessary power con-
sumption.

The synchronization control device 130 1s capable of
synchronizing the power states of the first electronic device
120 and the TV 110 to a power-on state or a power-oil state.
Specifically, the synchronization control device 130 includes
an infrared detector 141 and an infrared detector 151 for
respectively detecting statuses of the power indicators on the
TV 110 and the first electronic device 120. For example, the
inirared detectors 141 and 151 respectively detect whether
the power 1ndicators on the TV 110 and the first electronic
device 120 are activated, and the details will be described
later.

For example, the region 160 on the TV 110 includes a
power mdicator 111 and an inirared receiver 112. The region
170 on the first electronic device 120 includes a power
indicator 121 and an infrared receiver 122. The synchroni-
zation device 130 may detect the statuses of the power
indicators 111 and 121 1n the region 160 of the TV 110 and
the region 170 of the first electronic device 120 via a
detection apparatus 140 and a detection apparatus 1350 (1.e.
referring to FIG. 2), respectively. For example, the detection
apparatus 140 1s attached on the surface of the region 160 of
the TV 110, and the detection apparatus 150 may be dis-
posed, attached, or fixed on the surface of the region 170 of
the first electronic device 120. The detection apparatuses
140 and 150 are configured to detect statuses of the power
indicators 111 and 121 1in the region 160 of the TV 110 and
the region 170 of the first electronic device 120, respectively.

FIG. 2 1s a schematic block diagram of region 180 of the
TV system 1n accordance with an embodiment of the inven-
tion.

Referring to FIG. 1 and FIG. 2, the region 180 1n FIG. 1
illustrates the connection between the synchronization con-
trol device 130 and the region 160 of the TV 110 and the
region 170 of the first electronic device 120. The schematic
block diagram of the components in the region 180 1s shown
in FIG. 2.

For example, the synchronization control device 130
includes a microcontroller 131, an infrared receiver 132, a
mode switching button, a power indicator 134, a detection
apparatus 140, and a detection apparatus 150. The micro-
controller 131 1s configured to detect the power statuses of
the TV 110 and the first electronic device 120, and can be
switched between a device synchromization mode and a
learning mode via the mode switching button 133. The
infrared receiver 132 1s configured to recerve an infrared
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control signal from a remote control 161 (e.g. capable of
controlling the first electronic device 120 or the TV 110). For
example, when the microcontroller 131 1s in the learning
mode, the microcontroller 131 may copy the infrared control
signals of different function buttons of the first electronic

device 120 or the TV 110 from the remote control 161. The

power indicator 134 1s configured to display the power status
of the synchronization control device 130.

The detection apparatus 140 includes a color image sensor
141, an infrared emitter 142, and a light insulation compo-
nent 143. The color image sensor 141 1s connected to the
microcontroller 131 via a connection cable 146, and 1is

configured to detect light emitted from the power indicator
112 of the TV 110. The light insulation component 143 1s

configured to fully cover the color image sensor 141, so that
the color image sensor 141 will not be aflected by the
ambient light and 1s capable of precisely detecting the light
emitted from the power indicator 112 of the TV 110, such as
detecting whether the power indicator 112 1s turned on and
its color. The infrared emitter 142 1s connected to the
microcontroller 131 via a connection cable 145, and 1s
configured to emit an infrared control signal to control the
power state of the TV 110.

The detection apparatus 150 includes a color image sensor
151 and a light msulation component 153. The color image
sensor 151 1s connected to the microcontroller 131 via a
connection cable 155, and i1s configured to detect light
emitted from the power indicator 122 of the first electronic
device 120. The light insulation component 153 1s config-
ured to fully cover the color image sensor 151, so that the
color image sensor 151 will not be aflected by the ambient
light and 1s capable of precisely detecting the light ematted
from the power indicator 122 of the first electronic device
120, such as detecting whether the power indicator 122 1s
turned on and its color. In an embodiment, the remote
control 161 1s configured to control various functions of the
first electronic device 120, and the user may use the remote
control 161 to turn on or turn off power to the first electronic
device 120.

In an embodiment, the user may use the remote control
161 to emit a first infrared control signal to the infrared
receiver 121 of the first electronic device 120, thereby
turning on power to the first electronic device 120. Mean-
while, the power indicator 122 will be it up, and the color
image sensor 151 of the detection apparatus 150 may detect
the status of the power indicator 122 and generate a detec-
tion signal that 1s transmitted to the microcontroller 131.
Then, the microcontroller 131 may detect that the power to
the first electronic device 120 1s turned on. Subsequently, the
microcontroller 131 further determines the power state of
the TV 110. For example, the microcontroller 131 may
determine whether the power indicator 112 of the TV 110 1s
l1it up according to a detection signal from the color image
sensor 141. If the microcontroller 131 determines that that
the power to the TV 110 1s not turned on, the microcontroller
131 may control the infrared emitter 141 of the detection
apparatus 140 to emit a second inirared control signal to the
inirared receiver 111 of the TV 110 to turn on the power to
the TV 110. The power to the TV 110 1s turned on after the
infrared receiver 111 of the TV 110 has received the second
inirared control signal, and then the power indicator 112 will
be lit up. Thus, the microcontroller 131 may determine that
the power to the TV 110 1s turned on according to the
detection signal from the color image sensor 141. Accord-
ingly, both the first electronic device 120 and the TV 110 are
synchronized to the power-on state.
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In addition, the user may also use the remote control 161
to emit a third infrared control signal to the infrared receiver
121 of the first electronic device 120 to turn off the power
to the first electronic device 120. Meanwhile, the power
indicator 122 of the first electronic device 120 will be lit off,
and the color 1mage sensor 151 of the detection apparatus
150 may generate a detection signal that 1s transmitted to the
microcontroller 131. Thus, the microcontroller 131 may
determine that the power to the first electronic device 120
has been turned ofl. Subsequently, the microcontroller 131
turther determines the power state of the TV 110. For
example, the microcontroller 131 may determine whether
the power indicator 112 of the TV 110 1s Iit up according to
the detection signal from the color 1mage sensor 141. If the
microcontroller 131 determines that the power to the TV 110
1s turned on, the microcontroller 131 may control the 1nfra-
red emitter 141 of the detection apparatus 140 to emit a

fourth infrared control signal to the infrared receiver 111 of
the TV 110 to turn of the power to the TV 110. After the
inirared receiver 111 of the TV 110 has received the fourth
inirared control signal, the power to the TV 110 will be
turned ofl, and the power indicator 112 will also be lit off.
Thus, the microcontroller 131 may determine that the power
to the TV 110 1s turned off according to the detection signal
from the color image sensor 141. Accordingly, both the first
clectronic device 120 and the TV 110 are synchronized to a
power-oll state.

Specifically, by using the synchromization control device
130 in the mnvention, the user may use the remote control 161
of the first electronic device 120 to synchronize the power
states of the first electronic device 120 and the TV 110. For
example, both the first electronic device 120 and the TV 110
can be synchromzed to a power-on state or a power—o state.

FIG. 3 1s a schematic block diagram 1n the region 180 of
the TV system 1n accordance with another embodiment of
the invention. The components in FIG. 3 are similar to those
in FIG. 2, and the differences between FIG. 3 and FIG. 2 1s
that the detectlon apparatus in FIG. 3 only includes the color
image sensor 141 and the light msulation component 143,
and the TV system 100 further includes a power control
apparatus 191. The power control apparatus 191 1s con-
nected to a power source 190 (e.g. supply mains), and the
power control apparatus 191 provide power to the TV 110
and the synchromization control device 130. For example,
the power cable 114 of the TV 110 1s connected to the power
control apparatus 191, and the synchronization control
device 130 may control the power control apparatus 191,
and determine whether to provide power to the TV 110 via
the power control apparatus 191.

The operations 1n FIG. 3 are similar to those 1n FIG. 2.
The infrared emitter 142 1s omitted in the detection appa-
ratus 140 1n FIG. 3, and the synchronization control device
130 may control the power control apparatus 191 to deter-
mine whether to provide power to the TV 110. That 1s, when
the user turns on or ofl power to the first electronic device
120 via the remote control 161, the microcontroller 131 may
detect the status of the power indicator 112 of the TV 110
and synchronize the power state of the TV 110 to that of the
first electronic device 120 via the power control apparatus
191.

For example, when the user users the remote control 161
to emut a {irst inifrared control signal to the infrared receiver
121 of the first electronic device 120 to turn on power to the
first electronic device 120. Meanwhile, the power indicator
122 of the first electronic device 120 will be 11t up, and the
color image sensor 151 of the detection apparatus 150 may
detect the status of the power indicator 122 to generate a
detection signal that 1s transmitted to the microcontroller
131, so that the microcontroller 131 may detect that the
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power to the first electronic device 120 has been turned on.
Then, the microcontroller 131 further determines the power
state of the TV 110. For example, the microcontroller 131
may determine whether the power indicator 112 of the TV
110 1s 11t up according to the detection signal from the color
image sensor 141. If the microcontroller 131 determines that
the power to the TV 110 1s not turned on, the microcontroller
131 may control the power control apparatus 191 to provide
power to the TV 110, and thus the TV 110 enters the
power-on state.

The user may also use the remote control 161 to emit a
third infrared control signal to the infrared receiver 121 of
the first electronic device 120 to turn off power to the first
clectronic device 120. Meanwhile, the power indicator 122
of the first electronic device 120 will be lighted ofl, and the
color image sensor 151 of the detection apparatus 150 may
detect the status of the power indicator 122 to generate a
detection signal that 1s transmitted to the microcontroller
131, and the microcontroller 131 may detect that the power
to the first electronic device 120 has been turned off. Then,
the microcontroller 131 further determines the power state
of the TV 110. For example, the microcontroller 131 may
determine whether the power indicator 112 of the TV 110 1s
l1it up according to the detection signal from the color image
signal 141. If the microcontroller 131 determines that the
power to the TV 110 1s turned on, the microcontroller may
control the power control apparatus 191 to turn ofl power to
the TV 110, so that the TV 110 enters the power—of state,
and the power indicator 112 will be lighted off. The micro-
controller 131 may determine that the power to the TV 110
has been turned off according to the detection signal from
the color image sensor 141. That 1s, both the first electronic
device 120 and the TV 110 are in a power-oif condition.

FIG. 4 1s a schematic block diagram in the region 180 of
the TV system 1n accordance with yet another embodiment
of the mnvention. The components in FIG. 4 are similar to
those 1n FIG. 2, and the differences between FIG. 4 and FIG.
2 are that the detection apparatus 140 in FIG. 4 further
includes an infrared emitter 142 that 1s connected to the
microcontroller via a connection cable 156. In addition, the
remote control 161 1s configured to control the synchroni-
zation control device 130, thereby controlling the power
states of the TV 110 and the first electronic device 120. For
example, referring to FIG. 1, the synchronization control
device 130 may enter the learning mode, and the user may
use the remote control 161 to emit an infrared control signal
ol various functions of the first electronic device 120 to the
synchronization control device 130. The synchronization
control device 10 may record and learn the infrared control
signal of various functions of the first electronic device 120
from the remote control 161. After the synchronmization
control device 130 has finished learning, the user may use
the remote 161 to emit a corresponding inirared control
signal to the synchronization control device 130, and the
microcontroller 131 of the synchronization control device
130 may control the infrared emitter 152 of the detection
apparatus 150 to emit the same infrared control signal from
the remote control 161 to the infrared receiver 121 of the
first electronic device 120.

Specifically, the synchronization control device 130 may
relay the infrared control signal from the remote control 161
to the first electronic device 120, thereby controlling the
power state of the first electronic device 120. The remaining
operations for controlling the power states 1n FIG. § are
similar to those in FIG. 1, and thus the details will be omaitted
here.

FIG. 5 15 a flow chart of a synchronization control method
in accordance with an embodiment of the invention. In step
S510, a power button of the first electronic device 120 1s

pressed. In step S510, the user may use the remote control
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161 to turn on or ofl power to the first electronic device 120,
or switch the power state of the first electronic device 120
via the same power activation signal. Alternatively, the user
may also press the physical power button on the first
clectronic device 120 to turn on or ofl power to the first
clectronic device 120.

In step S520, the first electronic device 120 receives the
power activation signal and changes a status of the power
indicator.

In step S530, the microcontroller detects the power-on
state of the first electronic device 120 via a first color image
sensor (€.g. color 1mage sensor 151).

In step S540, the microcontroller 131 sends the power
activation signal to the TV 110 via an infrared emitter 142.

In step S5350, the microcontroller 131 detects whether the
TV 110 1s 1n the power-on state via a second color 1image
sensor (e.g. color 1mage sensor 141).

In step S560, power to the TV 110 1s turned on.

It should be noted that the power activation signal can also
be used to control the power-state switching of the first
clectronic device 120, and the atorementioned steps 1n FIG.
5 are not only used for synchronizing the first electronic
device 120 and the TV 110 to enter the power-on state, but
also used for synchromzing the first electronic device 120
and the TV 110 to enter the power-ofl state.

In view of the above, a synchronization control device and
a synchronization control method for use mna TV system are
provided 1n the invention. The synchronization control
device and the synchronization control method are capable
of synchronizing the power states of the TV and the first
clectronic device (e.g. a set-top box) 1 the TV system. With
help of the synchronization control device, the user 1s
capable of synchronizing the power states of the first elec-
tronic device and the TV by merely using the remote control
of the first electronic device to turn on or ofl power to the
first electronic device, thereby increasing the convenience
for the user and 1mproving user experience.

While the mvention has been described by way of
example and 1n terms of the preferred embodiments, 1t 1s to
be understood that the invention 1s not limited to the
disclosed embodiments. On the contrary, 1t 1s intended to
cover various modifications and similar arrangements (as
would be apparent to those skilled 1n the art). Therefore, the
scope of the appended claims should be accorded the
broadest interpretation so as to encompass all such modifi-
cations and similar arrangements.

What 1s claimed 1s:

1. A synchromization control device for use m a TV
system, wherein the TV system comprises a TV and a first
clectronic device, and the synchronization control device
COmprises:

a microcontroller:;

a first detection apparatus, comprising;

a first color image sensor, for detecting a first status of
a first power indicator of the TV; and

a first infrared emitter, for emitting a first infrared
control signal to the TV to switch a first power state
of the TV; and

a second detection apparatus, comprising a second color

image sensor to detect a second status of a second
power indicator of the first electronic device,

wherein the microcontroller determines a second power

state of the first electronic device according to the
second status of the second power indicator of the first
clectronic device, and determines the first power state
of the TV according to the first status of the first power
indicator of the TV,
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wherein when the first power state of the TV 1s difierent
from the second power state of the first electronic
device, the microcontroller controls the first infrared
emitter to emit the first infrared control signal to the TV
to switch the first power state of the TV, so that the first
power state of the TV 1s synchronized to the second
power state of the first electronic device.

2. The synchronization control device as claimed 1n claim
1, wherein the first detection apparatus further comprises a
first light msulation component for fully covering the first
color 1image sensor to be mnsulated from ambient light, so
that the first color image sensor detects the first status of the
first power indicator of the TV.

3. The synchronization control device as claimed 1n claim
1, wherein the second detection apparatus further comprises
a second light insulation component for fully covering the
second color 1mage sensor to be insulated from ambient
light, so that the second color image sensor detects the
second status of the second power indicator of the first
clectronic device.

4. The synchronization control device as claimed 1n claim
1, wherein the TV and the synchronization control device are
connected to a power control apparatus that 1s configured to
provide power, and when the first power state of the TV 1s
different from the second power state of the first electronic
device, the microcontroller controls the power control appa-
ratus to provide or cut off power to the TV to switch the first
power state of the TV, so that the first power state of the TV
1s synchronized to the second power state of the {first
clectronic device.

5. The synchronization control device as claimed 1n claim
1, wherein the second detection apparatus further comprises
a second infrared emitter, and the microcontroller receives a
power activation signal from a remote control to control the
second infrared emitter to emit a second inirared control
signal to the first electromic device to switch the second
power state of the first electronic device.

6. A synchronization control method for use m a TV
system, wherein the TV system comprises a TV, a first
clectronic device, and a synchronization control device, the
method comprising:

utilizing a first color 1image sensor of the synchronization

control device to detect a first status of a first power
indicator of the TV;

utilizing a first infrared emitter of the synchronization
control device to emit a first infrared control signal to
the TV to switch a first power state of the TV;

utilizing a second color 1mage sensor of the synchroni-
zation control device to detect a second status of a
second power 1ndicator of the first electronic device;

determining a second power state of the first electronic
device according to the second status of the second
power indicator of the first electronic device, and
determining the first power state of the TV according to
the first status of the first power indicator of the TV; and

controlling the first infrared emitter to emit the first
inirared control signal to the TV to switch the first
power state of the TV when the first power state of the
TV 1s diflerent from the second power state of the first
clectronic device, so that the first power state of the TV
1s synchronized to the second power state of the first
clectronic device.

7. The method as claimed 1n claim 6, wherein the first

detection apparatus further comprises a first light insulation
component for fully covering the first color image sensor to

"y




US 9,900,543 Bl
9 10

be 1nsulated from ambient light, so that the first color image
sensor detects the first status of the first power indicator of
the TV.

8. The method as claimed 1n claim 6, wherein the second
detection apparatus further comprises a second light mnsu- 5
lation component for fully covering the second color image
sensor to be msulated from ambient light, so that the second
color 1mage sensor detects the second status of the second
power 1ndicator of the first electronic device.

9. The method as claimed 1n claim 6, further comprising: 10

connecting the TV and the synchronization control device

to a power control apparatus that 1s configured to
provide power; and

when the first power state of the TV 1s different from the

second power state of the first electronic device, con- 15
trolling the power control apparatus to provide or cut
ofl power to the TV to switch the first power state of the
TV, so that the first power state of the TV 1s synchro-
nized to the second power state of the first electronic
device. 20

10. The method as claimed 1n claim 6, wherein the second
detection apparatus further comprises a second infrared
emitter, and the method further comprises:

receiving a power activation signal from a remote control

to control the second infrared emitter to emit a second 25
inirared control signal to the first electronic device to
switch the second power state of the first electronic
device.
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